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母细胞中的 Axin1 定位。Axin1 在减数分裂过程中都定位在染色体周围。为了研
究 Axin1 在卵母细胞发育过程中的生物学功能，我们采用了 siRNA 注射的方法
降调 Axin1 的表达，通过 Real time qPCR 实验，结果显示 Axin1 具有较高的干涉
效率。降调 Axin1 表达后，我们发现异常形态的纺锤体比例升高，主要为单极、
多极及无极，还有拉长的纺锤体等；同时还发现染色体排列紊乱；第一极体排出





















mammalian oocytes produce haploid gametes by meiotic. mouse oocyte m-
aturation Oocyte meiosis are regulated by strict and elaborate mechanisms. Axin1, a n-
egative regulator of Wnt signaling, is a versatile scaffold protein, involved in  
centrosome separation and spindle assembly in Mitosis process of oocytes, But its  
roles in mammalian oocyte meiosis are unclear. In the present study, we exam-
ined the localization and function of Axin1 during mouse oocyte meiotic matu-
ration.Immunofluorescent analysis showed that Axin1 is found to be present ar-
ound chromosome. Knockdown of Axin1 by microinjection of specific short interfe-
ring (si)RNA into the oocyte cytoplasm resulted in a decreese in the first polar
body extrusion rate during meiotic maturation, with severely disrupted spindles 
and misaligned chromosomes.Knockdown of Axin1 resulted in γ-tubulin failed to
congress at the spindle poles while it became distributedat the spindle fibers or
dispersed into the cytoplasm. The spindle assembly checkpoint protein BubR1 
was detected at the kinetochores after 8.5h of oocyte culture. Taken together, 
we suggest that Axin1 may act as a MTOC-associated protein to play importa-
nt roles in mouse oocyte spindle organization/stability, and that it is indispensa-
ble to promote mouse oocyte meiotic maturation. 
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接触，RNA 合成变得活跃，合成之后的 RNA 储存在卵中。到了这一时期的后期
之后，染色质变得疏松，而外面包裹了完整的核膜，这一时期被叫做核网期，这
个时候的细胞核又称为生发泡（germinal vesicle, GV）[2]。处于生发泡期的卵母
细胞属于二倍体。卵母细胞在生发泡期将会停滞很长时间，进行 mRNA 转录。 

























I, MI)的典型形态特征。第一次减数分裂后期(anaphase I, AI)时，同源染色体开始
分离并且向两极运动，纺锤体的微管拉着同源染色体向两极运动[4]，拉向每极的
为单倍体数量（n）的染色体。在微管牵拉和微丝收缩环的共同作用下，同源染
色体完全被分离，卵母细胞发生不对称分裂并排出第一极体(polar body 1, 




组成一个成熟的卵母细胞。MII 期的纺锤体位置与 MI 期不同，MII 期纺锤体于
近皮质处组装并与皮质平行，受精后纺锤体旋转为与皮质垂直，最后发生第二次
不对称分裂并排出第二极体(polar body 2, PB2)[6,7]。卵母细胞从激活并开始减数
分裂，并且从 GV 期发育到 MII 期的过程被称作卵母细胞减数分裂成熟。大多数
哺乳动物的卵母细胞经历成熟之后就停滞在第二次减数分裂的中期 MII，一直等
到受精或孤雌激活后，才开始启动第二次减数分裂。若没有受精等，卵母细胞将





























































































图 1.2 The Key components of the mitotic spindle.Microtubules are shown in gray 
and compose the antiparallel spindle microtubules,the kinetochore microtubule 
bundles(K-fibers),and the astral microtubules that extend away from the spindle 
poles.configuration of α/β-tubulin heterodimers as well as the transistions between 
adhered at their centromere regions,where each sister assembles a kinetochore that 
attaches the chromosome to spindle microtubules.Various motor proteins function in 
the spindle to cross-link microtubules of the spindle.move kinetochores and 
chromosome arms,and regulate microtubule dynamics at the plus ends(near 
























卵进入后期 II，姐妹染色单体分离并移向纺锤体两极，随后纺锤体旋转 90 度，
排出 PB2。纺锤体旋转是极体排出的前提条件，微丝在减数分裂过程中的作用主
要是表现在纺锤体迁移、旋转和极体收缩环的形成等重要事件。微丝聚集形成的
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